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Day 458 of the COVID-19 Pandemic

* New WHO viral variant naming
scheme

* Molnupiravir

* Possible vaccine-associated
myocarditis

* Moderna vaccine adolescent
trial results

what have we learned?
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On May 31, 2021, the World Health Organization announced a new
naming scheme for variants of the coronavirus that causes COVID-19

* There are currently several different naming schemes for variants

* The most commonly used names in the lay media are unofficial
names based on geographic location where it was first isolated

* New scheme is based on Greek alphabet, and hopes to simplify and
make it less confusing (and reduce stigma)
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Viral Variants

* Mutation — change in the genetic sequence (or code)
 Variant — viral genome that varies in sequence from the original
e Strain — viral variant that has demonstrably different characteristics

* Different characteristics could be differences in:
* Ability to replicate
* Transmission — ability to infect human or animal host
* Ability to escape from immunity

Because there is Strength in Unity



 Variant of Interest — a variant with specific genetic markers that may
cause problems

e Variant of Concern — a variant for which there is evidence of clinical
significance

 Variant of High Consequence — a variant that has clear evidence that
prevention measures or medical countermeasures have significantly
reduced effectiveness
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New WHO Names

VARIANTS OF CONCERN

WHO Pango GISAID Nextstrain Earliest documented Date of

label lineage clade clade samples designation

Alpha B.1.1.7 GRY 201/S:501Y.V1 UK, Sept 2020 Dec 2020

Beta B.1.351 GH/501Y.V2 20H/S:501Y.V2 South Africa, May 2020 Dec 2020

Gamma P.1 GR/501Y.V3 20J/S:501Y.V3  Brazil, Nov 2020 Jan 2021

Delta B.1.617.2 G/452RV3  21A/S:478K India, Oct 2020 May 2021
Source: WHO
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* Molnupiravir is an oral drug developed at Emory University for
influenza

* Found to be effective for SARS, MERS, and SARS-CoV-2 in early trials

* Works by blocking viral replication

* Currently in Phase 3 trials

e Study in ferrets showed it blocked transmission very effectively
* Works best within 5 days of symptom onset

* Probably not effective for hospitalized patients

https://www.medscape.com/answers/2500114-199915/what-is-the-role-of-molnupiravir-and-
favipiravir-in-the-treatment-of-coronavirus-disease-2019-covid-19
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* Early reports from Israel indicated possible association of myocarditis
and pericarditis after mRNA vaccine, mostly in young males

* US military also had a small number of reports of myocarditis and
pericarditis after mRNA vaccines

* CDC has been investigating

* On 6/10/21 CDC reported initial findings to the FDA’s VRBPAC
(Vaccines and Related Biologic Products Advisory Committee)

https://www.fda.gov/media/150054/download
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VAERS Data for Myocarditis/Pericarditis

Preliminary myocarditis/pericarditis reports to VAERS following
MRNA vaccination with dose number documented (data thru May 31, 2021)

Myocarditis/pericarditis Myocarditis/pericarditis
Manufacturer reports after dose 1 reports after dose 2

Pfizer-BioNTech
(488 total reports) 116 372
Moderna
(301 total report) 100 201

216 573

Total reports after dose 1 Total reports after dose 2

= |ncludes total preliminary reports identified through VAERS database searches for reports with
myocarditis/pericarditis MedDRA" codes and pre-screened VAERS reports with signs and
symptoms consistent with myocarditis/pericarditis (and with dose number documented)

— Follow-up, medical record review, application of CDC working case definition, and
adjudication is ongoing or pending
* Medical Dictionary for Regulatory Activities https://www.meddra.org/
_________________________________________________________NaaaS .|
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Expected vs Observed Cases After 2" Dose

Preliminary myocarditis/pericarditis reports to VAERS following
dose 2 mRNA vaccination, Exp. vs. Obs. (data thru May 31, 2021)

8.8% of
doses admin

S—

Crude Expectedt,* Observedt
Doses reporting Myocarditis/ Myocarditis/
Age groups admin rate” pericarditis cases | pericarditis reports
12-15 yrs 134,041 22.4 0-1 2

16—-17 yrs 2,258,932 35.0 2-19 79
18-24 yrs 9,776,719 20.6 8-83 196
25—-39 yrs 26,844,601 5.0 23-228 124
40-49 yrs 19,576,875 3.0 17-166 51
50—64 yrs 36,951,538 1.3 31-314 39
65+ yrs 42,124,078 0.9 36—358 26
NR — — — 11
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n=277 reports

52.5% of total
reports

* Per million doses administered; " Assumes a 31-day post-vaccination observation window; 528 reports with symptom onset within 30 days of vaccination shown; * Based on Gubernot
et al. U.S. Population-Based background incidence rates of medical conditions for use in safety assessment of COVID-19 vaccines. Vaccine. 2021 May 14:50264-410X(21)00578-8.




* Observed reports > Expected cases after 2"d dose in age 16 — 24

* Predominance of male patients

* Preliminary outcome data indicates that majority (81%) fully
recovered, and most cases not severe

e ACIP (CDC Advisory Committee on Immunization Practices) to meet
on June 18, 2021 to further evaluate
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* Moderna released results of Phase 2/3 trial in adolescents aged 12 —

17 on May 25, 2021
e ~3700 trial participants (US trial) randomized 2:1
e Elicited antibody production similar to adults
» After 2 doses, no cases in vaccine group (4 in placebo)
* 14 days after first dose, efficacy 93%
* No safety concerns identified; side effects similar to adults
* Filed for EUA on June 10, 2021

https://investors.modernatx.com/news-releases/news-release-details/moderna-announces-
teencove-study-its-covid-19-vaccine
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* On December 8, 2020, the first doses of the Pfizer-BioNTech vaccine
were given in the UK

e Since then, more than 1.7 billion doses of vaccine have been
administered worldwide

* Vaccines have been remarkably safe and effective
* VVaccines may eventually control COVID-19, but unknowns persist

Nature 594, 164-167 (2021)
doi: https.//doi.orq/10.1038/d41586-021-01505-x

Because there is Strength in Unity


https://doi.org/10.1038/d41586-021-01505-x

VACCINATION VARIATION

Some countries have vaccinated more than half of their populations,
whereas many nations lag behind because of difficulties in obtaining doses*.

M Fully vaccinated M Part vaccinated

Israel 59% B

United Kingdom | 20
ey 42 U
Uruguay | D 24
Qatar | N 13
United States |- N ©.7
Germany I 25
Brazil [N 11
India [[IEEII ©.3
Russia 2.9 “Data as of 2 June 2021.

onature

Source: Our World in Data
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* Vaccine efficacy is how well a vaccine works in a carefully controlled
clinical trial

* Vaccine effectiveness is how well a vaccine works in a real world
situation

e At least 24 real-world studies have shown mRNA vaccines (Moderna
and Pfizer-BioNTech) to have effectiveness of 85 —99% in preventing
infection

e 5 studies in US and Israel have shown 65 — 92% effectiveness for
preventing asymptomatic infection

https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-
people.html
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* Study followed 3975 participants from December to April with 17
consecutive weekly nasal swabs tested for SARS-CoV-2

* 91% effectiveness for fully vaccinated
* 81% effectiveness for partially vaccinated

 Vaccinated individuals who did test positive had lower viral loads and
milder disease

https://www.cdc.gov/media/releases/2021/p0607-mrna-reduce-risks.html
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* A fairly large study by the CDC (n = 35,691) of vaccine use in pregnant
women did not identify any obvious safety signals

https://www.nejm.org/doi/full/10.1056/NEJMo0a2104983?query=featured coronavirus

* A cohort study of 131 reproductive age women studied immunologic
response to vaccination in pregnant and lactating women —immune

response was good, and showed antibody transmitted across the
placenta and in breast milk

https://www.ajog.org/article/S0002-9378(21)00187-3/fulltext
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* Vaccine effectiveness against some Variants of Concern is probably
lower (but still effective to varying degrees)

e Data from Qatar showed that in their mass vaccination campaign:
* Pfizer vaccine 89.5% effective against Alpha (B.1.1.7)

* 75.0% effectiveness against Beta (B.1.351)
DOI: 10.1056/NEJMc2104974 New England Journal of Medicine, May 5, 2021

* Public Health England has determined that the Pfizer vaccine is 88%
effective against the Delta variant (B.1.617.2)

Effectiveness of COVID-19 vaccines against the B.1.617.2 variant (khub.net)
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https://khub.net/documents/135939561/430986542/Effectiveness+of+COVID-19+vaccines+against+the+B.1.617.2+variant.pdf/204c11a4-e02e-11f2-db19-b3664107ac42

“Decreases in COVID-19 Cases, Emergency Department Visits, Hospital Admissions, and Deaths
Among Older Adults Following the Introduction of COVID-19 Vaccine — United States, September 6,
2020 —-May 1, 2021”7 MMWR 70(23); 858 — 864. June 11, 2021.

* By May 1, 2021, percentage of adults who had received at least one dose of
vaccine:
¢ 18-49: 42%
* 65+: 82%

 Compared two time periods, and rate ratios of cases, ED visits, hospitalizations,
and deaths from COVID-19 in adults in age groups 18 - 49 and >64:
* Pre-Vaccine: November 29 — December 12, 2020
* Post-Vaccine: April 18 —May 1, 2021

DOI: http://dx.doi.org/10.15585/mmwr.mm7023e2
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http://dx.doi.org/10.15585/mmwr.mm7023e2

In comparing the 65 and older age group to the 18 — 49 year-old age

group, the following decreases in rate ratios were seen:

* COVID-19 cases 40%
* Emergency Dept visits 59%
* Hospital admissions 65%
* Deaths 66%

DOI: http://dx.doi.org/10.15585/mmwr.mm7023e2
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